Osteogenic protein-1 injection into a degenerated disc induces the restoration of disc height and structural changes in the rabbit anular puncture model.
In vivo study of the effect of injection of osteogenic protein-1 (OP-1) on a rabbit anular needle puncture model of intervertebral disc (IVD) degeneration. To study radiographic, magnetic resonance imaging (MRI), biochemical, and histologic changes in the rabbit IVD after injection of OP-1 into the nucleus pulposus in a needle puncture disc degeneration model. Growth factors, such as OP-1, have the ability to stimulate synthesis of proteoglycans and collagen in vitro. The in vivo injection of OP-1 into the normal rabbit IVD has increased disc height and proteoglycan content in the anulus fibrosus and nucleus pulposus. However, to our knowledge, no attempts have yet been made to determine the effects of these growth factors in an in vivo model of disc degeneration. New Zealand adolescent white rabbits (n = 90, 8 for baseline evaluation, 82 at 8 times) received an anular puncture in 2 noncontiguous discs with an 18-gauge needle to induce disc degeneration. Four weeks later, either 5% lactose (10 microL) or OP-1 (100 microg in 10 microL 5% lactose) was injected into the center of the nucleus pulposus. The disc height was followed radiographically for up to 24 weeks after the injections. At the 2, 4, 8, 12, and 24-week times after the injection, rabbits were euthanized, and MRI of the harvested spinal columns was obtained to grade the degeneration. The discs injected with OP-1 or lactose and noninjected discs were subjected to biochemical and histologic analysis. The specimens at the 24-week time were limited to histologic evaluation. The anular puncture with a needle induced a consistent disc narrowing within 4 weeks. The injection of OP-1 induced a restoration of disc height at 6 weeks, which was sustained for the entire experimental period, up to 24 weeks after the injection. The injection of lactose alone did not change the course of disc narrowing over the same time. MRI grading score showed significant differences between the OP-1 and lactose groups at the 8, 12, and 24-week times, suggesting an increase in water content in the nucleus pulposus of the OP-1 group. The proteoglycan content of the nucleus pulposus and anulus fibrosus was significantly higher in the OP-1 group than in the control group. The degeneration grades of the punctured discs in the OP-1 group were significantly lower than those in the lactose group. The results of this study show the feasibility of restoring degenerative rabbit discs by a single injection of OP-1 into the nucleus pulposus. Importantly, the effects of the OP-1 injection on disc height were sustained for up to 24 weeks. The metabolic changes in the cells, following a single injection, might be sustained and, thus, induce long-term changes in disc structure. An efficacy study in large animals is required to show further that the intradiscal injection of OP-1, or bone morphogenetic proteins or growth factors with similar properties would be useful for the structural restoration of the IVD in humans.